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ELECTROLYTIC SANITISER GENERATOR 

Field of Inven tion 

This invention relates to an electrolytic sanittser generator. 
Background Art 

5 tt* follow description tf^^ 

interpreted as> a, indication of the common general knowledge pertaining to the inve a ti OD 

. which led to the invention. 

io^™^^,^^^,^^^^ Howevet tllisiilVMt . oiiisalso ' 

applicant to o** waBl sanifeing ^ m ^ (owb[s 
concmontag. and ^cu, Mly a^^^^^ 
s r^-^?»^^*lc^a 0 ^ orblomil)e no! a halogen 

25 However, in «e drcnmaancea the W flow condi&na may „„, ,» aoraul and ft h 
^.ab^edauennn^^^^ 

e^aft^wa^ow. "^C^^^^Z^ZT 
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water i» the electrode chamber which triggers cessation of production of hydrogen gas. 
This effectively lunits the maximum product of gas to the volume of chamber which 
is less than 2L. The design of the apparatus is such that even if the vaive/s on the return or 
mscharge side of the chlorinator are accidentally closed, the gas will still displace ail the 
5 water in the cell and contain the gas in the cell chamber. If bo* the suction line valves and 
the return line valves are accidentally closed such Ehat a net water flow in any direction is 
not possible, the flow switch activates and ceases power delivery to the electrode bundle. 

The apparatus may operate without a flow rate control valve or check valve. The 
apparatus may be adapted to vary the power to , or the activity of the electrolytic cell 
10 whereby to regulate the rate of electrolysis. 

The bi-directional water flow by-pass may be included within die internal lower body 
manifold assembly. This integral by-pass assembly which is located within the lower cell 
body manifold serves two purposes: 

(1) To deliver a predetermined water flow through the electrode chamber whilst 
15 allowing excess water flow to by-pass the electrode chamber; and 

(2) To prevent undesirable back pressure in systems where the flow rate must remain 
high. 

The by-pass may simply be an opening or series of openings by which water travels 
from within the internal by-pass chamber and out into the cell discharge line without 

20 travelling through the electrode bundle chamber. Preferably, the by-pass contains an 
opening or series of openings which are only partially blocked by ateusion loaded valve 
which opens at a predetermined flow rate. The by-pass valve may be a tension loaded 
valve. Theby-passvajvemaybeachcckvarveasdiscussedlater. Whilst not totally 
preventing a by-pass of water, the tension loaded valve may allow for greater control over 

25 the by-pass flow. 

Preferably, however, the by-pass allows for variable flow through the electrolytic cell 
and the activity of the cell is regulated by the microprocessor In response to variations in 
flow rate and other factors, such as salinity and water body selection (e.g. the spa or pool). 
The by-pass valve preferably does not operate as a positively closing check valve. A 
30 standard check valve allows water to pass in only one ditectioa If a standard check valve 
was utilised and reliance was placed purely on the physical design of the inventive cell, a 

II 
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• only the Ceil chamber but all the filtration system plumbing and receptacles. Alarge 
hydrogen gas reservoir may result leading to a potentially explosive condition. 

Electrolytic cells have been disclosed in which the electrodes are positioned in between 
• inlet and discharge ports of the cell with no provision to trap and contain hydrogen gas in 
5 the event of a water flow stoppage. These cells ate plumbed horizontally or vertically and 
may use flow switches plumbed in series with the cell to detect a water flow mult condition 
In such an arrangement, he flow switch may be designed to suspend power to the cell to 
overcome the potential a hydrogen gas build up. 

Theusa of a flow switch may be considered a good primary safeguard against a loss of 
1 0 water flow. However, the use of a flow switch alone as a single safe guard against 
hydrogen gas build up has been found, inthe inventor's experience, to be insufficient A 
flow switch is a mechanical device and therefore has a potential for failure. Jn the event of 

■ ^urnulate fa> the plumbing and filtration equipment and therefore become hazardous To 
IStheutventor^edgeaod belief, ^s^^^^^^^ 

^zzr isthe oniy safety fcaturc ^ ^ n ty eiectroiyti ° — * 

whhasn'^ 

with a spring dieok valve 22 plumbed fa tie h™** u„ •»« _ .„ 
20 pipuig section 18 to ceU 42 nod to oosition . a™, ....t. ,. . .. utrougn tne 

»t»„»,i. . . "«««KmaiBfold. The otter vertical leg or deadleg fa open to the 
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mconectly in reverse s0 that water flows In the incorrect direction. Where the water (low 
ceases, the flow switch fails and the suction line vaive/s are closed or a suction line 
blockage occurs, a dangerous volume of hydrogengas will build up as described above 
Again the H2(g) is unable to displace the water from the cell 42 or live leg of the manifold 
5 1 8 and continues to fill the pnunbing and tentacles with hydrogen gas. Similarly, if the 
• manifold 1 8 is plumbed at more than 90 degrees from the vertical, the limited gas trap that 
the Fulmcr arrangement provides for is ineffective and insufficient in the event of a flow 
switch failure. The loop in this instance provides a reservoir of water for the cell 42 to 
produce hydrogen gas and this may continue until a dangerous volume of hydrogen gas fills 

JO the system. No provision has been made in the Fulmer system to overcome the safety issues 
associated with these events. By positioning the check valve 22 inthe by-pass leg 20, safety 
issues are created as Fulmer does not allow the hydrogen gas to displace the water in both of 
me manifold legs 18 when the failure situations as described above occur. 

Fulmer does provide an improvement over el ecteolyhc celi arrangements that do not 

15 contain physical gas containment loops of any kind. However, incorrect instaUationand 
. operational mistakes do indeed occur in the field which lead to dangerous situations 
developing with potentially disastrous consequences. The inventor has been in the pool 
industry for more than 20 years In Australia and has witnessed first hand that incorrect 
installation of these devices occurs frequently. 

20 Cells have been disclosed having separate flow switches or integral flow switches 
which operate at 90 degrees to the direction of flow. A cell may be installed without 
plumbing the cell in agas loop and where the cell is at the uppermost portion of the loop. 
In such an installation, an integral flow switch or a separate flow switch may be installed. 
In such an installation, the failure of the flow switch to detect a water flow failure could 

25 lead to a hydrogen gas build up. 

Other manufacturers have used a nou mechanical conductive electrode positioned at the 
top ofahoriwntal cell chamber, US Patent No. 4861451 (Unnie) describes a cell chamber 
with inlet and oudet ports positioned at 90 degrees to the lower portion of the horizontal 
axis of the cell chamber and pointing vertically downwards. In the event that there is a 
30 water blockage or the suction and/or discharge valves are closed, the physical design 
provides the necessary water by-pass or gas loop such that the hydrogen gas produced can 
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displace the water hi the cell and contain the gas to a maximum volume of approximately 
two litres (2L). This is true even in the event that the conductive water sensor foils. When 
the cell chamber is full of water, the conductive sensor positioned near the top of the cell 
chamber conducts acro$$ to the electrode bundle within the chamber and the electrical 
5 circuit delivers power to the cell. However, because this method of Lennie detects the 
presence of wacer only and not the flow of water, it may fail to detect a lack of flow of water 
if the cell is not installed in the horizontal position as specified in the installation 
instructions. 

Incorrect installation may find the Lennie sensor positioned at the lower portion of the 
10 cell rendering it effectively redundant Incorrect orientation of the cell chamber may cause 
the inherent physical gas loop to no longer contain hydrogen gas in the event of a flow fault. 

If both return and suction line valves are closed, the Lennie chlorinator cell will 
continue to operate until the gas has displaced the necessary water volume in the cell to 
• switch off the power to the cell The inability of the hydrogen gas to displace the water in 
1 5 the cell may lead to a pressure increase in the plumbing system and eventually damage the 
plumbing and potentially cause injury. 

Chlorine generators vary greatly in design both with regard to the operation of tiie 
power supply and cell design. Where a single polarity direct current (DC) voltage is applied 
to the cell electrodes, regular acid washing to dissolve the calcium deposit fiom the 
20 electrodes may be required. Where a DC voltage is applied to the electrode bundle and 
periodically reversed, the calcium scale deposit may be dissolved to effectively prevent 
calcium scale build up, 

Reversing the polarity onto the electrode bundle to effectively keep the electrodes free 
of calcium scale has been disclosed. One electrode bundle design previously described 
25 involves two electrodes on opposing ends of the plurality of solid plate electrodes have 
opposing polarity's. When a sufficient DC voltage is applied to the two electrodes and 
sufficiently saline water is passed through to permit electrolysis, an opposing charge is 
induced onto the plato surface which is parallel and in closest proximity. The other surface 
of this same plate attains the opposing polarity and will induce an opposing charge onto the 
30 next opposing plate surface and so on. 
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The efcctrode bundle effectively conducts the current through the plurality of electrode 
patesandthereact^ 

bipolar cellmay operate asasingle polarity system where acid washing is periodically 
5 required or when a specialised electrode coating is used. Thus the polarity roay be 
periodically reversed to achieve the self cleaning affect. 

The efficiency of this process is compromised in three major ways 
If the electrode bundle is poorly designed with insufficient physical barriers positioned 
onto the electrode bundle, the current leakage maybe excessive and this compromises 
10 efficiency. 

If the power supply is poorly designed and the DC voltage applied across the bundle is 
too low, the efficiency is reduced. Efficient cell designs have been disclosed, but their 
inability to operate at excessive salt levels without compromise to efficiency and electrode 
life mean that there is a need for a device vShich overcomes these difficulties. 

1 5 Manufacturer's salinity requirements vary. However, the inventor is of the view that the 
recommended salinity level should always enable the chlorinate* to produce the stated 
maximum chlorine output. Over salting of the body of water such as pool or spa water is 
however, acommon problem. Where the salinity level in, for example, a pooler spa is up 
to 85% greater than that recommended, the chlorine production efficiency and electrode life 

20 time may decline. 

If the salt level is higher than that required to operate the cell at 100% of the 
manufacturer's stated output, the increased celi load may cause the power supply to limit the 
current and, in effect, reduce the voltage delivered to the electrode bundle. This may cause 
the power supply to deliver a voltage of less than 4.0 volts per cell. This will cause the cell 
25 to produce chlorine inefficiently, foil to clean itself effectively upon polarity reversal and 
cause excessive current leakage, thus reducing the life time of the electrode bundle. 

It is an object of the present invention to ameliorate or overcome one or more of the 
disadvantages of the prior art or at least provide a useful alternative thereto. 
Statement of Tnv«>nhV,n 

30 Accordingly, the invention p^vides an electrically powered apparatus for generati ng a 
• solute to sanitize a body of water, the apparatus including an electrolytic cell having a 

6 
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proscribed range of operational orientation ouiside which it is undesirable for fee 
electrolytic cell to operate; and a tilt switch mechanism associated with the electrolytic cell, 

• wherein the tilt switch is adapted to switch off power to the electrolytic cell when said 
electrolytic cell is orientated outside the range. 

5 tn another aspect, there is provided an apparatus for generating a solute to sanitize a 
body of water, a by-product of such generation being an explosive gas, the apparatus 
including an electrolytic cell having aproscribed range of operational orientation outside 
which it is undesirable^ the electrolytic cell to operate; and a water inlet and outlet both 
located at fee lower end of said an electrolytic cell; whereinfee range is fee upright 
1 0 orientation of fee electrolytic cell wifeia 45 degrees to fee vertical such feat, in use, in the 
event that water flowthrough fee apparafes ceases, fee explosive gas will displace water in 
fee apparatus until there is no water in the electrolytic ^ whereby electrolysis and 

, explosive gasjproductioa ceases. 

orienting said apparatus as close to vertical as possible 

2o^ testtChffismteOT ^ mp ^^^^^ taiaeofcc, 

alow* body chamber ="»*H^apool or S pa^i^^ a Aloi ^ . „. 

an W lower i^y^^^^ 
bundle colomn; ^ , ^ a ° w teoiJghan,ipriglu«feMH X ie 

anmte^noBme^MW-dlBofe^^^^. tembor - 

ab.-,„Wel^ebu»dl. CWItai ^ witoillth (m ; 

an upright cell chamber; ' 

a cell chamber end cap which seals fee top of fee unrlcht^.i u . 



a locking ring to compress the end cap onto the cell chamber using an o-ring 25 to form 
the water seal.; 

. a stainless steel wire gauze to prevent debris from entering the electrode bundle 
father prevent current leakage; 

5 a lock nut to sealably join the upright cell chamber to the lower body; and/or 
a pressure relief valve. 

The apparatus includes a power supply, which might be mains AC, but preferably 
includes a !ow voltage DC power supply. This may deliver a variable power CWQffduty 
cycle to the cell based on feed back information a computer processor such as a 
10 microprocessor associated with the power supply receives from the electrode bundle. Such 
^formation may include salinity levels, water flow rate, water presence and/or current 
draw. 

The low voltage DC power supply may contain a transformer, rectification device and a 
controlling micmproce^br based printed circuit board <PCB> which controls the DC power 
15 modulation to the cell. The apparatus is adapted to restrict the build up of hydrogen gas to 
less than 2 litres (L) through aspects of the physical design and electronic safeguard of the 
apparatus. An installation method may include Installing the cell of the invention 
downstream of all the other receptacles such as filtration devices. 

The cell may contain a vertically operated flow switch, an omni directional cell level 
20 switch, conductivity sensors, an integral bidirectional water by-pass and/or a pressure relief 
valve. AU these may combine with the vertical physical design of me ceU to minimise the 
hydrogen gas hazard and maximise safety. Even if the cell is installed incorrectly, back to 
front, upside down or the femt condition* as previously described in relation to the prior art 
e**t, the inventive device described herein best ensures that the safety aspects of the device 
25 are not compromised. A 2L volume of hydrogen gas is considered safe in the water 
treatment industry* 

The cell may be an electrolytic haiide generating cell which contains an integrated 
bi-directional water by-pass valve, a water flow switch, a salinity/water sensor, a pressure 
relief valve and an omni directional tilt switch for fee purposes of delivering a haiide 
30 sanitiaer to a body of water in a safer manner than is presently available. 
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lie apparatus may include an chlorinetor power supply that uses current draw 
information <letived front the cell electrodes to modulate and control power delivery to the 
eell. This current fced back modulation may fully optimise cell efficiency and durability 
even if the salinity is higher than ideal. 

5 ^TOaratiBmaydramaticaUyraintauaoteto 
accommodate an electrolytic celL The irapreved safe* implicate of thi. wiU become 
apparent to the skilled person from this description. 

T^W^usnrayalsoiocuufeapressurareuef^ 
the valve m.y t, designed and footed such tha, if *, ^ ^ , 

.Oaracloseda^eU of dtcelecnonicprotecriondevlcesail and thechlorn^orcnnhnue, to 
P">duce hydxogen gas. the prassure relief valve t«y he adapts to open « , 50 ip. to 350 

B^rST hBdUP ' MK " he — to « te ««-*-*«» fl ,heoeiowthe 
15eleo«,dehtuulle W hrcawmheun 1 * tetoa ^ profeel>ydn)gongas 

U5 ^ a P°^^^»lar W ampera e ec^ wfll<1 u 1)wthsceltttdIawa 
the salinity level is up to 85 o, orMrf f fc 7 ** 0611 volta 8 e * 

^^a.J^rrrnr^r'r'^ ,o 

25 invenfioji, electrode life mn v^u • maximum. Under the present 

^eteottodeufemay not be compromised as would be the ..mw. - , 

operating time is not reduced. "Wopnately utilised and the electrode 

obtained^tnecl^debundie. ThL^^ " 
^^theceutoproduc^^ 

cmorine maximum, an On/Off duty cycle of the 
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- ctaniber which is preferably less than 2.0L. ^.^Jl 

oftoutogte^B,,,,,,,^^ ^ ""purpose 
™;i.;-T • . loaiy ? rin .^recon^ended plane for the 

« .haaircaU^ cWpo^d^ to JaT-rl ^ "** 

SMIsaotprofuoed. ™wr«)«si«tt Thisai S tiiMil lal i V( i rogeD 

AtiItswachcoiildbeadai)WioaIla«ti>,~ ... 

however, p^vidc the first safety ftature ^^"^f the mventtoa, 

*y*o m ^ bwlc} up dQes Qccur Setm * 1118 ,liCd<t00d «« ™ excessive and danger 
The apparatus may include a water l»- 
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Salt chlorinator installation instructions, independent of the design, should always 
insist that the cell installation be downstream of all of the other filtration system receptacles. 
This ensures concentrated chlorine produced does not corrode heaters, for example. It also 
helps to eliminate the possibility of a dangerous volume of hydrogen gas accumulating in 
• 5 the filter bowl or the solar heating system or any other receptacle where accumulation of in 
excess of 2.0L of gas may occur. 

Yet another preferred feature of the inventive chlorinator cell is the substantially 
vertical or upright arrangement of the electrode bundle. The electrode bundle may be any 
suitable configuration and may comprise multiple plates or other terminal features The 

10 bundle maybe square or circular, oval or rectangular upright in cross-section. The bundle 
may be squat shaped or elongate. Preferably the bundle comprises between seven and 
nmeteen plates. Where there is a lower number of plates, the bundle may include a 
centrally located insulator. The insulator may act as a fiowregulator to offer resistance to 
v^erflowwhfchwotudofcer^^ 

15 sufficiemtimeexposuretothe bundle. The electrolytic cell may include an inner bi-polar 
electrode bundle. The bundle may he situated centrally within the cell chamber. Thecell 
cham^maybeanysmtahlecomlgu^on. It may be compact or elongate. Itmaybe 

cylmdri<^ ^squareor octangular mcmss section. Preferably thecell chamber has an 
elongate cylindrical shape, 

U-turn a* flow* vartcaUy dowawaxda ^ „, ^ 

The electrode ehamber my be coveted ro an end cap which may be remove for 

0» «a to be very compac. whits address*. fc ky ^ ^ 
pother safe* fee** is te ^ flo „ 

McMJdbereverBedwiihoutjeopardisinBthes^rf.K. . e < a »'W'« 

installation. *^^^° f ^'wa>g=nient mI , resu i, 0 f in( . 0Irect 
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The inventive cell may include a pressure relief valve in the lower body chamber In 
the event that both the inlet port and the exit port a* closed, and the electronic protection 
devices fail to detect the absence of water flow and fail to suspend power to the cell the 
pressure relief valve will open to allow the hydrogen gas to displace the water from 'the cell 
S chamber which will effectively cause a cessation of electrolysis. 

It is the inventor's 20 years experience in this field that has shown that instructions are 
not always followed by the installer if adhering to them requires more time and effort. It is 
a re-occurring theme that installers of these devices find the large space required by some of 
the presently available chlorinator cells particularly difficult to fit, especially in retro-fit 
10 applications. If the installer does not fully appreciate the implications of installing the celi 
upstream of all the other filtration equipment receptacles, he may install it upstream if the 
plumbing more easily allows for it. Because the cell disclosed herein uses only I90mmof 
plumbing space, the likely hood of finding a satisfactory area downstream of the other 

• receptacles is greater. 

1 5 There is no practical way of ensuring that the cell is installed in the correct downstream 
position of the plumbing system thus preventing the possibility of a hydrogen gas 
accumulation in the equipment receptacles. The preferred cell arrangement, however, has 
inherent physical design and electronic features to safely control the hydrogen gas 
production if the cell is not installed vertically or a flow fell condition occurs. These 
20 features are not negated if the cell is installed upstream of the other equipment receptacles 
in the system and the likelihood of a hydrogen gas accumulation occurring in one or more of 
the other receptacles is greatly reduced. 
Brief Description of the Drawings 

The invention may therefore be better understood from the following non-limiting 
25 description of possible and preferred features of one or more of the preferred embodiments 
of the invention. It is to be understood that the features illustrated in and described with 
reference to the drawings are not to be construed as limiting on the scope of the invention. 
In the drawings: 

Figure 1 is apei^ctive viewof anelectr^^ 
30 Figure 2 is a transverse section of the electrolytic cell shown in Fig. 1 ; and 
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Figure 3 i$ a transverse section of the electrolytic ceil shown in Fig. i rotated 90 
. degrees relative to liie view shown in Fig. 2. 
Detailed De scription of the Dr^ wirto^ 

In the drawings there is shown an apparatus including an electrolytic cell l . The 
5 apparatus forms part of a swimming pooi or spa filtration system. The apparatus is 
plumbed downstream of all other receptacles in the system, me apparatus including: 
a vertical ceil chamber 1 8; 

alowcr body 12 depending from the vertical cell chamber 18, the lower body 12 
comprising a pool or spa water inlet port 13 and a chlorinated pool or spa water discharge or 
10 outlet port 14; 

an inner lowerbody water chamber 15 to direct water flow through opening 4 to a 
■ VCrtical electrode bwdl * «> lu «* W containing a bi-polar electrode bundle 28; 

a bi-directional water flow by-pass valve 17 associated with the lower body chamber 

15 a non mechanical bidirectional water bypass valve port 21 integral with {Ben, please 
clarify: the bWirectional water flow by-pass valve 17 OR the lower body chamber 15}- 
a cell chamber end cap 26 to seal the top of the vertical chamber 1 8 and to contain'the 

clectncalterminalsW forme ^ctmde bundle 28, flow switch 20, vertical ceU level switch 
22 and saJiDity/water sensors 23; 

20 a locking ring 24 to compress the end cap 26 onto the ceU chamber 18 using an o-ring 
25 to form a watea> and gas-tight seal; ^ 

and to further prevent current leakage; 

25 aptessureieJief valve 31. 

*• *«**. . low v 0ltage DC pow^upp,, (nol ^ wKch mvas , 

nuorop™ — w* *e power ^ ^ ^ 



IS 



filti-ation receptacles. ww 
The cell 1 Jif-^taNW^^^^ „ fc 

^^ta.^ Ifltetport l3 i3 c^ectcdtoanouteolngpipcooaeof 
the safety aspects of the apparatus will be compromised. 

Located within a ie lower body 12 is the inner lower body water chamber 1 5 This 
10 chamber 15 directs apportion of the incoming horizontal water flow upwards in a vertical 
direction through the electrode bundle column 1 6 where in operation electrolysis occur* 

The chamber 1 5 also contains the integrated bi-directional water by-pass valve 17 
This spring assembly 17is preferably preset to penmt a predet^mined proportion or certain 
flow rate of -water to by-pass the cell 1 and the electrode bundle colunm 16. TMs effectively 
15 reduces the pressure drop across the cell assembly which is desirable in high flow 
applications. 

The bi-directional water by-pass valve 17 can not totally restrict the bypass of water 
and force ajj of the water flow through the electrode bundle column I($. The bypass valve 
1 7 is designed such that it only blocks a percentage of the by-pass valve port 21 . The inner 

20 lower body chamber IS therefore allows the water to flow from the inlet port 13 to the 
outlet port 14 or vice versa. This feature allows hydrogen gas generated by the electrolytic 
teaction to displace the water in the cell 1 and to contain the hydrogen gas within me cell 
column 1 6 in a safe volume in the event that the primary electronic flow switch 20 fails to 
operate. The flow of water across the opening 4 in this by-pass assembly must allow 

25 enough watertoflow through the body chamber 15 in both directions such that it is at least 
equivalent to the maximum rate at which the hydrogen gas displaces the water in the cell 
chamber lg. 

The electrode bundle column l<5 is located within the vertical cell chamber 1 8. The 
electrolysed water that passes through the column 16 is forced 1 80 degrees to a vertically 
30 downward direction in the annular space 5 between the column ISand the chamber 18. 
During electrolysis, the operator will be able to see the gaseous products of the reaction as 

16 



COMS ID No: SMBI-O0285648 Received by IP Australia: Time (H:m) 16:23 Date (Y-M-d) 2003-OB-0S 



PATENT ATTORNEY SERV 



the electrolysed water flows down through the annular space 5 Mid out through the 
discharge port 6 of the chamber 1 8. 

Positioned at the very top of the cell is the cell chamber cap 26 which contains the 
electrical terminals 2,3 for the electrode bundle 28, the flow switch 20, the omni directional 
5 cell level switch 22 and the salmity/w*er sensors 23. The locking ring 24 holds The cap 
onto the top of the vertical cell chamber 1 8 and seals same by way of an o-ring 25 

The uuegral flow switch 20 is positioned dhecdy above the water exit area 7 of the 
electrode bundle column 16. The flow switch 20 can be adjusted to switch on and activate 

The apparatus includes the vertical cell level switch 22 W W<* « . k, 

'spiayed if wfonnauon about pool volume 
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is programmed in by, for example, the operator. The salt level sensors 23 also act as another 
electronic flow-faii safety device. If the sensors 23 detect the absence of water, the power 
to the electrode bundle 28 will be cut and a flow fail mdioation will be displayed. 

The power "W* includes * feature which maximises the efficiency and lifetime of a 
5 typical bi-poiarceli. The cell bundle 28 shown in the preferred embodiment has thirteen 
electrode plates all spaced at approximately 2 mm apart and positioned parallel to one 
another. The two outer plates and the middle plate are connected to the low voltage DC 
power source. Preferably, 28 VDC is used which in effect delivers 4.7 VDC maximum pec 
cell. However the person skilled in the art will appreciate that there are many variations on 
1 0 this arrangement whereby the number of plates and the amount of DC voltage may be 
varted depending on the application, cost and space constraints. 

Manufacturers of pools or spas typically give installers advice as to what is the 
preferred salinity level of the pool or spa water. For various reasons, pool or spa water 
Oftenl^saresdtantsannityhighertr^ As a salinity OVerldad - 

15s*eryf^.^ This limits the current 

draw of the cell and protect, the power supply, a typical chlorinate power supply has 
electronic circuits that will current limit or, in effect, reduce me DC voltage to the cell in 
order to control the amp draw of the cell. 

TtT L 1 '^ ^^^^^^^^ 

"^.^me.owvotas.DCp,™^*. Tto^ftepmccssingo, 
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cycle will be proportionately reduced and the OFF portion increased, ensuring electrode 
■ lifetimes are not compromised, 

In effect, if the salt level is at the predetermined recommended level or if it is up to 
85% in excess, the power delivered to the cell I over a 24 hr period will remain constant as 
5 will the chlorine output. Excess salt levels over and above 85% of the recommended 
concentration wi II cause inefficiencies in the cell 1 to develop. An excess of salt to this 
degree would be highly unlikely. If, however, this does occur, analysis by die 
microprocessor would recognise this excess and the diagnostic display on the power supply 
would recommend dilution of the water and/or the microprocessor would switch off power 
10 to the colli. 

Although the power supply must be designed to handle a higher current than may 
. usually be provided, the increase in VA power of the transformer need not be proportional 
to the maximum current increase desired. If an excess salt level exists and a higher current 

• is drawn by the cell than is normally required to produce the published chlorine output per 

1 5 hour, the ON portion of die duty cycle is reduced and the OFF portion of the duty cycle is 
correspondingly increased. Because the duty cycle modulation is based on the current draw 
information obtained from the cell 1, the power output per hour of the power supply 
remains constant even if the salinity is up to 85% higher than normally required to achieve 
the stated maximum chlorine output The automatic reduction in the ON time portion of the 

20 duty cycle if excess salt is present obviates the requirement for the use of a proportionally 
larger VA transformer man would normally be the case if this automatic duty cycle 
modulation was not effected. 

A electrode bundle 28 may include a seven plate or blade electrode bundle. In this 
case, a plastic insulator 29 must be inserted alongside and up against the outer face of the 

25 exposed seventh electrode and positioned centrally within the thirteen blade electrode 
column 16. This insulates the outer portion of this seventh plate and restricts the ability for 
the face of same to take part in the electrolytic reaction. If the face of the seventh plate was 
exposed, current leakage might increase and cell efficiency may decrease. This plastic 
insulator must incorporate a water by-pass flow barrier 30 that extends perpendicular to the 

30 direction of flow through the electrode chamber. 
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The area of the perpendicular barrier that affects the flow restriction should 
approximate the restriction to flow affected as if the remaining six electrodes were in place. 
In general, the restrictive area would equate to between 2.0 to 10.0 cm2 and more 
particularly 5.0 emZ This ensures a consistent water flow through the electrode plates 
5 whether there exists a thirtcen-plate or seven-plate configuration. The insulation barrier is 
not needed in the I3-pl«te configuration when the electrode bundle column itself provides 
an effective insulation barrier. 

The preferred form of the invention may obviate the need to manually test the ceil to 
detemune the condition of the cell 1 and can provide for means to incorporate testing means 
10 into the apparatus. Salinity is measured within the cell 1 via the sensors 23 and the 
information is processed and interpreted according to a known relationship of cell current 
tov^^ byttemicropiMffisor> ff the cellldrav^aiowerc^ than that 
wh,ch rs anticipated as per the ^ationahip programmed into the microprocessor, an 
mdxeadonthatmec*^ 

Man^chlorinatox-s presently on the market determine the salinity of the water vfethe 

Zu Tn Z^ ^-^^^causomeoperatortooversaltthe 
poo^theceursmultyor^^^^ 

chlor^^ 

20~ i 1 ^^^^^^^yof^^^^ 
20reducedinvoluniebyafectorofuote?r>««»» -~ . 6 wwns 

50onnr ■ . «"«*wrai the pool and spa combination is normally 

result ti« Jl , f "^"^ OO^O'^dtotationwU, 

result. TlK^faredembodimeiittecosoises - <■ ,. 

30 of the chin*. . . . a*""** «« »= nucoproceswr »*ich controls tho operas 
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power to the ceil chlorinator is switched off or reduced to a limited output level. This 
ensures that the small body of water in the spa win not be over chlorinated. 

The drforinator cell 1 preferably has a flow switch 20 associated with or connected to 
it When (he flow switch 20 is activated (i.e. low or no water flow through the cell) 
5 chlorine production is switched OFF or areduced output mode fa activated. The flow 
switch 20 is prefembiy positioned in the cell 1 and may relay infontnation to the master 
. control or microprocessor regarding the flow condition. 

Generally when a pool pump (not shown) is starved of water, the water within the 
pump will heat up and damage the pump. The apparatus can include a pump protection 
10 monitor within the chlorinator cell 1 which records the time or duration that the flow 
through the cell I has ceased and, according to a preprogrammed time delay, will switch off 
both the chlorine cell 1 and the pump. This protects the pump from running dry and 
damaging itself. 

Any auxiliary device/s may also be operated from microprocessor of the chlorinator 1 
15 and may be protected in the same way as the pump as described above. 

For example, if the apparatus may include a first and a second time clock. The second 
time clock within the microprocessor or chlorinator may be used to control a second pump 
whtch may be used to regulate the operation of a pressure-type pool cleaner. In this case, a 
flow sensor 20 located within the ceil 1 andpositioned on the return line downstream of all 
20 of the other equipment in the filtration system, will detect when flow ceases. The pressure 
pump used to operate the cleaner requires the primacy filter pump to be operating correctly 
to provide water to the pressure pump. If the filter pump is switehed offer is being used to 
backwash the filter, water flow on the return line ceases and the pressure pump will be 
starved of water thereby damaging it if it is not switched off This atrangement obviates the 
25 need to manually switch the pressurepump off. Via the flow switch 20, the processor 
switches the pressure pump off during any period in which it detects no flow 

Under prior art regimes, the operator must manually test the salt level by means of a 
conductivity test apparatus or chemical test Once the salt level is established, amanual 
calculation of the salt require* is performed using a table. This table lists the amount of 
30 salt required to raise a volume of water to a specific salinity. In the present arrangement, 
assuming the correct water body volume has been recorded by input into the 
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5 proscribed by ti^maauftclure,. ™= target satauty which « 

' ^ tte tested ""^ 18 2000 p pm , the pool volume is 45 00OL ^ * 
2500 ppn>, the chlorinator , win display aZJTt J **** ^ * 

deficiency. ^ ^ * Wtf,0ft of 22 -* kg to rectify the 

deiri^d\r^^re^^^^^|^^ a ^' 1 '* including any cJahxis, the word "compose" and its 

It will be appelated by those skilled in the art An, ■ 
scope of the invention. * &t ™ the spirit or 



10 



25 



30 



An apparatus for genemting a solute ia . 
»> an electrolytic cell having a proscribe « , 

lower end of said an eloctroIySo ceU: 
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^msatdrange is thought Mentation of^el^ccdl within 45 de^ to 

*l<*trolyuc cell, whereby electrolysis and explosive gas production ceases 

A method Stalling an apparatus according to statement 2 wherein said body of 
water is serviced by a filter and associated pump, said method including- 

b) onenong said apparatus as close to vertical as possible. 

4. An apparatus according to statement I or 2, further including: 

10 a) a lower chamber incorporating said inlet and said outlet; and 

b) a bidirectional water flow by-pass for by-passing said electrolytic celi in said lower 
chamber. 

5. An apparatus according to statement 4, wherein said bi-directional water flow 
by-pass includes a bi-directional check valve. 

15 6. An apparatus according to statement 1 or 2, whereiasaid apparatus is adapted to be 
installed in aplumbing circuit using less than 200 mm of pipe space. 
7. An apparatus according to statement 2, further including: 

0 a cell column housing said electrolytic cell and defining a passage for the in-flow of 
water from $aid inlet; and 
20 <■> ^°"ercnnmberhousing S ^ 

surface of the wall of said column and the inner surface of the wall of said chamber 
to 7 inturn, define a return passage for outgoing water leading to said outlet 
*. An apparatus according to statement 4, further including a pressure relief valve in 
the Jower chamber. 

25 9. An apparatus according to statement I or 2, further including a flow switch to detect 
the absence of water flow through said apparatus., whereby said flow switch is adapted 
to effect the cutting of power to said apparatus of the water flow reaches an 
unsustainable tow rate. 

»0. An apparau* according to statement 1 or 2, further including a salinity sensor 
30 adapted to communicate data to a microprocessor which, in turn, is adapted to regulate 
the operation of said electrolytic ceil. 
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U. An apparatus according to statement to, further including a current draw sensor 
adapted to communicate data to a microprocessor which, in turn, is adapted to Tegulate 
the operation of said electrolytic cell 

Dated this 6th day of June 2003 
S PATENT ATTORNEY SERVICES 
Attorneys for 
BEN BREMAUER 
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